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^ Jl^i:^ ^^El$l- s-^ x:]^^3. #^wfl<I(RAID : Redundant Array of 

Inexpensive Disks, ^]^} 'n]<^]^'^ ^) ^^^Hl 

^ A>oloi f^^-?!^ ^J-^l^ll 9X^A^, s.^ ^^^j-^ ^^2] 

eflol^ ;^lo1 ^7] Cf^o] ^^E^ A}o]^ '^^^}7] 

7fl^ ^ ^7l z^- c]-^^ 5|lo]^ Tsflol ifloil s.^^o] ^7] cf^^ 

cf-^^ ^^Ei ^ ^rfl eflol^ tflo^ Aj-cfl 

3E. 4 

ell<^l:£(RAID), 3Xj.olHl 5fl^(Fibre Channel), 'S" ^1:^-, ^r^^^^l 

21-3 



1020000054807 - - 2000/10/2 

JliM ^^E^i^ eflo]:^ f-^^^^ ^^UThe Apparatus for 

Redundant Interconnection between Multiple Hosts and RAID} 

s. 2 ^ ^ ^l<^7l A>oioil ^tt ^^^^^ 7>xi^ :s: 

£ 3 ^ efl<^l:^si- A>oio^ ^A^<^lAl:£. 

£ 5 ^ ^ ^^oii 14=. efloi:^2f ^}'=>]^ Aj^i^ o.^^-^ o] 

:£ 6 ^ ^ #^<^1 efloi:^^]. ^^Ei A>oic^ i^^l^Ai^i 

400 : SL^E. ^^B] 440 : 2.^ ^-^I^l 
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460 : ^]]<^]^ ^l<=H7l 490 : ^]<^]B. 

<io> ^ ^^E^s^- rq^^ #41^11 *i (RAID : Redundant Array of 

Inexpensive Disks, 'eflojc'Bl- ^) a>o]o^ ^^o^:g^ ^s]. ;g-^]ofl ^*]- ^o.^, 

c]^ ^>^fl*>7ll^ eflolH. ^l<H7l^ ^^^-g-^ ^l^W *^1<^1 ^^^^ ^ SZ^ ^ 

<ii> eflolJE.^ cf^Sl ol^^>^ Jl^j^^l- ^-^-^S] ^-l^^J- ^^lo]D], iz^^a-M- 

^l<^7l ^oi] ^^-^^o] oi- AliEflolcf. ^ti>^o.s eflo]:coi]^ :^ 7flO^ ;^]ol 

7l7l- ^ji. o] ^ ^]o]7]^ £ 1 oiq- :£ 2 s]- ^^V-g-slsirf. 

<13> ol&lt!: ^1:^^^^, 3EAl^ tij-sq- :^ol, :^ ellolH. 71(140, 141)* 

^S. o]-g-^>ji ^^^^ /^1<H 71(110, 111 )i4 ^^^^ 'S^^ 7Mul ^ol^-l ^ 

tiflol cfl^^oil- ^ tiflsl A^^^ 71-^4. ^ ^1*^1:^ /^IH 71(140, 141) ^ ^>q-«^l 

Sl^l 

<14> S. 2 ^ ^SflSl ^ ;^H7l AHcHl ^^^^^ 7^^ "^^^tl S 
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<15> s. 1 o] 51-^1 ^^^-§-^ ;^l^^>7l ^^^^ ^ ellol:^ ;^lo^7l(230,231)s]- 

S ^^B1(200,201)*<^1 ^ti. ^^^1(210)» -s}^^ ^^o^S. '^^B\o] ^4. 

HSflA-l ^>i4^ ^1<H7l(230 231)7> i^q-clBl-i :£^M ^^B^ 

(200.201)^ sflojjE. /^lc^7lS!^- <?i^s]H.s. o] efl^l:^ ;^1<H 

7l7l- ^l<H7l5l ^^^7>^1 ^^e]-7fl ^rq-. 3.2:1^1, Jl^J-ofl rflwl^H, sflo]^ ^lo^ 

71(230,231)*^ ^^S. ^^Wr ^<^}<^1f ^}B.S. 7] (221,222)# ^^}«^ ^4 

51<H ^M^, ^Isltt Al^Eflo^ ^-f<=Hlfe £ 1 ol 7l-;^l^ tfl^^o^ ^tiVo^ «v 

<16> £ 3 ^ ^Sfl^ eflol^S^- ^^E] A|.o]oj ^^^o^lAl^olcf. 

<17> £.^oil s.A]^ ^^^^ ^1^^^ 5,812,754^ i^-S- ^. 5llc>l:E.sq- ^^e|-:?V 

^ Ali^ oi^oll rfl^ ^^olc].. ^>xl^ olofl 14^ o. ^2.7]. 2 ^q- t:f 

€• H>7]- ^Jl, ^^1^ ^ ^^EK300,301) ^<^1 ^l-M-7> Jl^J-M-T^ ^j-o] §<H^1^ 

<18> ^ >a-7l ^^1^^ n^^}7] ^-^S., 5l]ol^ ^]o]7]^ 
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^ ^^'ii^ ^^]^] 91^^^, ^'^ s.^ ^^^J-* ^^iM ^^Ei# 

t\.^^ ^]o]B. ^]o] ^7] t].^^ ^^^H A}o]^ <^^^7] t\.^ 7^^ 

^ ^7l Z]- Cl-^^ ^o]^ ^]o] ^rf vfloll S^£)ol ^7] rf^S^ 

* ^T^^ ^^e^ ^ ^tfl eiioi= ^^flo^^^ ^i-cfl ^g- ^^flo^ 

<20> ^^tb ^^1^ ^ ^J-^^ ^^tb c^-^sl ^M]^ A^tg o. 

<21> H 4 ^ ^ = JliE ^^E^ >^M^ ^l^i^O-SA^^ 

<22> s.^<^l ^ ^ 711^ ^c>]^ 71(460.461) A>olo^ 

7^1^. ^ JliS ^^BK400 tfl^l 405)«3il- ^ eflo]^ 

;^1<H 71 (460,461) -''l^^l^ i:ll^^<^l '^^^ i^fl^^^ ¥ till7> ^JL, ^]o]^ ^] 

<H7l(460 5£^ 461)<H1 Jl^^o] cfl^^^l ^^^-^ -r- wfl7l- Sj^ 

<23> ellol:E.(490)<^l ^ 711^ ellol:^ 71(460,461)51- ^ «.(440,44l; <^7H1 

^ Al^iE^^ ^>l_l-o^ nj-o.^ <?l^^l7!l^i^. ^ Al^^^ofl JL^ol ^^3*>7lul- ^ol ^^S) 
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•et-ji ^^t\-)7} $7l]^>j7, 511o]:e. ;^1o1 71(460,461)011^ ^ ^<}- ;^H7l 
(470,471 ; 480,481)7> $X^. 
<24> £ 4 <>]1 £.>^1€ S:^(420 ifl^l 424, 430 ifl^l 434)^ ^xj-ol^l ^fl^ o> 

HlHeflo]El:E. ^S(Fibre Channel Arbitrated Loop) :(t^^ tfl-^^SSl^.o^l^A^ , 

olnl 7l^ol^^, ^ ^^-^l^i^ n-l ol^^T- ^4^^^] ^7]S. tF^^. ^w.^ ^ 

<25> ^7l ;^H7l5q- Jl^iE ^^Bl7> '^^^Sjol o;^^ X^<^ S.^ 

^cJ-'^lcf. olE^*)- ^f-AiT^-oii^ tfls^-^S. 511-olHl 5ll^(Fibre ChanneD^Jl- wl^7l^ 3. 
:e.(ATM : Asynchronous Transfer Mode)^!- tl^ M i^J-^( InfiniBand) ■^'^l 9X^. ^]^}, ^] 

<26> ^^^E ^^El#(400 tfl^l 405)ol ^Jl^^ 'S- ;*lH7l(410 tfl^l 415)5^- ^c>] 

;t|H 71(460,461)^1 ^H7l (470,471,480,481)^ ^ *lti.(440 . 441)« -f-^rH 

7fl2l nj-^S ^^Sl^l ^O.t^, '^J-Sl #^o]l 451-A-l ^j- 7l S[o]^ 5fl ^ ^1 

^7l, ATM ^H7l, ^5^1 1-1 «J:e.( InfiniBand) ^H7l ^©1 ^cf. 
<27> oltifl, uj-^J^ ^lol7l si- ^ti. AHl- :f.AiAi(rfla : 450)^ ^^<^1 ^^fe 

<28> :5J^11 e^lol^ >ilol7l (460)^1 ^ nj- ;^H7l #(470,471)^ z^-zl- :^7flsl cl- 

€• 5EM(423,432)<^1 ^^Slji. 1:^1) eflol^ ;^H7K461)^ ^ ^j- ^H7l# 
(480.481)iE zl-zl- ^7llSl cl-^ slti. iH(422,433)<^l <g^^cf. ^w. (440, 441)^1 y^x^y^] 
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iM#(420,421,424,430.431,434)^ Sl^^S ^^Bl#(400 ^fl^l 405):Bf 't^^^cf. ^, ^ 
^ 5lti.(440)^ ^ti. 5LS#(420 ^fl^l 424) a>o]o) ojcf. ^^^a^ ^h. 

(441)^ iM#(430 ^fl^l 434) Afojs] gjcf. 

<29> ^;5?1) sly.(440)Sl ^ S.^^ ^^B^sq. ^(420,421,424)^ ^7]\ 

^tfl Tj^o] o^cf. St!: 1-^11 ^ti.(441)^ ^M. S.^ ^ 

- ^^^^ ^(430,431,434)£ ^7]\ <^]^o]x^ ^ ^jtfl Tg^o^ ^Itt^ ^rf. :£ 4 oil^-:) 

^^-^S 5L:ES-(424,434)ji|- ^^&11:(400, 405)^ ^^M" ^ 7)1 o] 

<30> ^1-71^ «c^^-^S. ^^^^m, ¥7fl2^ ^J-O] ^A^5]^S c]-^ nj-o^ -yfl rfl ^ ^ 

^ 7Hji, ^ s)lol= >f)]<H 7] (460,461)^ 7l^^ ^^A] ^ 

ol7l ^9] nsfl^i, ^^11 eflo]^ 7] (460)^1 t^j- 

cH7i(47i)7i- 1-^ ^]o]^ ^]<^7]^ aJ^ ^J- ^^"^ ;^l<H7l(48i)7> i- 

-c^^a^l) cilojc ^1 0^171 (461)21 1:;?^ ^j- >^ll<H 7] (480)7> ja^fl^ ^^JS.^ ^^11 efl^lH. 
71(460)5] ^3i|) 71(470)71- ^l-^cf. 5flol= 71(461)21 

^cJ- ;^H7l(48l)7> ^iJt\^ 33^11 ell^l:^ ^H7l(460)2) #3^1] ^g- ;^]oi7i 

(471)7> «3-i. ^^fl 5llo]c >lH7l(460)2l ^3^11 ^j- ;^H7l(470)7> :a.vfl^ ^^JS.^ 

1-^11 5l]o]s. ;^H7l(461)2l ;^H7l(480)7> 

<3i> ^ /5lH 711- (460, 461) 21 nj. 711- (470, 480)^ ^l-^l" ^w. 

(440)<^1 Jl-hE ^^Ell-(400 i^^l 402)4 l-^ «)^(441)«ll S^:^ 

Bll-(403 ifl^l 405)21 c^lolE^l- ^^§>ZL. ^tfl 7^H7l(471, 481)7> iivfl^. 
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<32> ^ Bflojc ;5llol7l#(460,461) ^ ^^7} ^^S^}"^, ^ 

(440,441)<^1 ^tfl^i, ^^7} ^^5^ eflo]:^ ^lo]7l^ "j-oflA-^ ^HlT^slJl, ^^7} M-^l ^ 

<33> j£ 5 ^ ^ ^i^ofl n].s. si]o1:bs1- Sl^b. a>o1o) Ai^i^i ji^i 

<34> ^ £ 4 oil 211<^1^(490)<^1 ^y. #(440. 441)^ i^^§>^ 

o.^ ^^^1- ^£ ^JI, i 5 £^1^ t3>s]- :y:ol i>]^^ 5]y.s.(5io, 520)# ^l-g- 
^^^^ SZ^-. 

<35> s. 6 ^ ^ ^'^ofl eflolJE.^ ^^e^ Al-olo] T^j. Jl^iH 

<36> ^^6\] :£Al^ B>S1]- ^O], £ 6 ^ £ 4 7]^^ 7l-^ ^ ^C]-. ^, ^ ^fl 

5llo]= ;^H7l(620)^ 1-^ ^J- /^lol7](622)7> J^t^^ ^Jg.^ l-^j^ll eflolJE. >llcH7]' 

(630)^ ^J- ^1^71(632)7}- ^Jl, sllolH. ;^H7l(630)^ 1-^11 ^1 

^71(632)71- :a.tfl^ ^iL^ ellol^ ;^lol 71(620)21 ^j- ;^H7l(621)7> «]■ 

^4. atb 1-^11 511^1:^ ^H7l(630)2l ^H7l(631)7> jaifl^ 

Bflol:^ ^(IH 71(620)^ -i-^ ^J- ^H7l(622)7]- ytJL, ^^J^fl eflo]:^ ;^lol 71(620)21 

aJ^fl °<}- ^H7l(621)7]- itfl^ ^Ji^ 1-^ Sflo]:^ ;^H7l(630)2l 1-^11 nj. 

o} 71 (632)71- «>^t:1-. 
<37> ci-, uj- ^^^1(610)21 z}- SE(i:fls:6ii)o:i oji:}-. 
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<38> 01.^011^:1 ^Tg*). ^ ^T^^ ^AHl ^ £.13011 01^ tlr^jSl^ ^ol 

<^W^, ^ ^^^^ 7l^^ Af^^v^ ^<>m-^l ifl^l^i c^ei 7\^] ^ 

^^^1 7\^^\A^ ^ «V^ol ^^>^ 7l#^o>o1lA-l :i-^o^ ;,1A1^ 7].^ ^].ofl7fl 

6] i^tffl^ ^clr]-. 

[^^21 JL32}-] 

<39>- ^7151- ^ eljolS ;^1^7l5l AHIH 7flSl S-^^ nJ-371. 

^i^>^<='l ¥ ell^l^ ;^H7l AlojOl ^^§l-g. 71^-gr ^ jLa!|-7> ^4. 
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[^^^J- 1] 

Jl^m ^^E^sq- Bllo]c(j^iD : Redundant Array of Inexpensive Disks) ^V^l 
^ ^^^^ ^>^1<H1 $i<H^i, 

^V*^ S§ ^^^^^ ^i:^ ^ 

f-^-g- 71^* ^*S*l-7l ^tb 7H^ eflo]^ ^lol ^rj-; 

■ - ^1^ ^1-71 A}c]^ '^^■s}7] ^tb 

71]S1 oi;i ^c]-; ^ 

^1-71 ^ t^^^ 511 ol= ^'^l ^^^^ -^7] 

^7l Sr^^E ^ ^cfl eflolH. ;5lH ^ifl "J- 4^^^ 

iii^^V^ 7fl2] tg. ^tflo^ 

2] 

^]]o]B. A>o]o^ o^^ 
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^1 1 ^^^i. 



^«3^>7l ^] 2 ^^1- 



^1 1 *J-<H1 $i<^Ai, 
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61 

^^1-5.^ ^^EiSl- ellol^ A>olo] c^^ 

7] 

^1 1 ^Hl Si<H>H, 

711 '^l^^ iS» 7}^]JL ^c^. til 5E.S^ ^1-71 aj- 



21-14 



1020000054807 2000/10/2 
^51, 

'^^^ ^^^^ *m l=f^ ^^B-ISq- 5llol= A>olo] c^^ ^3-^]. 
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